Key Words: I n t e g r i t y Assessment Report, IAR. Assessment, WAC, 8 P l a n t A b s t r a c t : T h i s document provides t h e repor-t o f t h e i n t e g r i t y assessment a c t i v i t i e s f o r t h e B P l a n t low l e v e l waste system. The assessment a c t i v i t i e s were i n response t o requirement:; o f t h e Washington S t a t e Dangerous Waste Regulations, Washington A d m i n i s t r a t i v e Code (WAC), 173-303-640. T h i s i n t e g r i t y assessment r e p o r t supports compl l a n c e w i t h
OBJECTIVE
The objective is to evaluate the results of the assessment activities and to determine whether the tank system i s adequately designed and has sufficient structural strength and compatibility with the waste to be stored to ensure that it will not collapse, rupture or fail.
The following was considered:
Desiqn standards -Using the original construction codes and standards, identify and evaluate for adequacy the criteria to which the system was constructed and maintained, Waste' Characteristics -identify the waste and evaluate the adequacy of design to handle the waste, Corrosion Protection Measures -evaluate the design and the operational &g -document, estimate, or otherwise determine the approximate age o f practices for corrosion protection, the system, Inteqritv Examination -identify the materials, identify the waste (past and projected), identify the existing condition of the material based upon leak testing, visual examination, and repairs.
Rev. 0
SCOPE
The scope, which d i f f e r s from t h e I A P t o r e f l e c t system changes, includes tanks Tk 24-1, Tk 25-2, and a n c i l l a r y equipment i n c l u d i n g discharge p i p i n g t o t h e f a c i l i t y boundary (west w a l l ) . Also included are those p o r t i o n s o f t h e f a c i l i t y t h a t serve as secondary containment f o r t h e system. See Figure 1 , B P l a n t Low Level Waste Tank System, f o r a general d e s c r i p t i o n o f t h e system. Tk 25-2 i s intended f o r use as a one-time storage tank. NOTE: Tk 25-2 contains waste, b u t t h e r e i s no i n t e n t t o add t o t h e e x i s t i n g i n v e n t o r y o f t h i s tank. Routes t o remove t h e waste from t h e t a n k have n o t been i d e n t i f i e d nor has a removal schedule been f i n a l i z e d . Once i d e n t i f i e d , t h e a n c i l l a r y equipment used t o remove t h e waste from Tk 25-2 w i l l be t e s t e d p r i o r t o , and v i s u a l l y monitored during, t h e waste t r a n s f e r .
The d e t a i l e d scope o f t h e low l e v e l waste t a n k system being evaluated and assessed i s as f o l l o w s : Although t a n k Tk 25-2 i s n o t being used as a p a r t o f t h e low l e v e l waste system, i t i s being used t o s t o r e aqueous waste generated d u r i n g organic solvent washes.
DESCRIPTION
The f o l l o w i n g sections provide t h e system and f u n c t i o n d e s c r i p t i o n , design requirements, waste c h a r a c t e r i s t i c s , c o r r o s i o n p r o t e c t i o n measures, age, and o t h e r f a c t o r s used i n e v a l u a t i n g t h e design and assessing t h e c o n d i t i o n o f t h e system. Appendix A contains a ' l i s t o f s p e c i f i c a t i o n s and drawings f o r reference.
DESCRIPTION AND FUNCTION OF THE LOW LEVEL WASTE SYSTEM
The e x i s t i n g c o n f i g u r a t i o n o f t h e Low Level Waste System was e s t a b l i s h e d as a p o r t i o n o f P r o j e c t s CAC-144 and CAC-181 i n t h e mid-l960s, which reworked much o f t h e f a c i l i t y . have changed. Presently, most o f t h e system i s 'located i n c e l l 24, c e l l 10 and t h e h o t p i p e trench. Tk 24-1 receives e f f l u e n t from Tk 10-1, WESF, and o t h e r condensate d r a i n s . The pH o f t h e e f f l u e n t i s adjusted i n Tk 24-1 through t h e a d d i t i o n o f sodium hydroxide s o l u t i o n . Sodium n i t r i t e i s a l s o added t o t h e waste t o meet tank f a r m s p e c i f i c a t i o n s . A f t e r treatment i n Tk 24-1, pump P-24-1-2 i s used t o t r a n s f e r t h e waste t o t h e t a n k farms. f l o w r a t e and pressure are approximately 20 gal/min and 60 lb,/in2 (1.2E-03 m / s and 413 Et03 Pa). Tk 25-2, a f t e r removal o f t h e e x i s t i n g waste i n v e n t o r y , w i l l be removed from service.
o p e r a t i n g c a p a c i t y i s l i m i t e d t o 7,500 g a l l o n s (28.4 m ) t o ensure t h a t t h e c a p a c i t y o f secondary containment i s n o t exceeded i n t h e case o f a l e a k . t a n k i s equipped w i t h i n t e r n a l c o o l i n g c o i l s , which are no l o n g e r i n use.
Since then, i t has been r e v i s e d as t h e f a c i l i t y needs Transfer
Tk 24-1 has a c a p a c i t y o f 12,000 g a l l o n s (45.4 m'l, however, t h e The Rev. 0 Administration procedures and a1 arms prevent accumulating inventory beyond the set limits.
The system may handle up to 14,000 gal/month (52.9 m3/m). Waste input to the tank is mostly water received by gravity flow at ambient temperature.
Tk 25-2, which is intended f : r use as a one-time storage tank, has a capacity of 5,000 gallons (18.9 limited to 2,900 gallons (10.9 m ) .
The floor of cell 24, cell 25, and the hot pipe trench are sloped to drains. Cells 24 and 25, as other cells, drain to the B Plant Cell Drain Header. The header in turn drains to Tk 10-1 in cell 10, which serves as a common sump for all of the cells and the hot pipe trench in the building. The hot pipe trench has drains at 40 foot (12.9 m) intervals which are routed directly to the cell drain header.
Cell 10, which contains Tk 10-1 (part of the secondary containment system), is located at a lower elevation than the other cells to permit gravity draining. provide a design to prevent the escape of airborne radioactive contamination from the cells to the canyon deck, and provide shielding of the high intensity radiation emanating from the process waste.
Cell 10 is equipped with a sump (tertiary containment) and sump pump that collects and discharges into Tk 10-1 any accumulated leakage or spillage in the cell. monitoring the inventory in tanks Tk 10-1, Tk 24-1, Tk 25-2, and the cell 10 sump. primary or secondary containment in-leakage or out-leakage.
) , however, the operating capacity is Cover blocks, along with the negative cell pressure, Leak detection of the system is accomplished by continuously Any unaccountable change of any of the four inventories indicates All lines which service cell 24 are embedded in concrete and terminate in a row of "connector nozzles" on the cell walls nine feet (2.74 m) below canyon deck level. Tk 24-1 and Tk 25-2 are placed on the cell floor and held in position by guides built into the cell, thus establishing a standard relationship between the wall connector nozzles and vessels.
DESIGN STANDARDS
The following sections contain the design standards found for the low level waste system. Drawing H-9-1069, Pump Vertical Turbine Stainless Steel, provides design and operating criteria for the electrically driven pumps. material, type 304L, is required for the wetted metal parts. found for cast stainless material.
"F (82 "C).
performance before installation in the tanks.
in accordance with HS-BS-0084, Jumper Fabrication. The jumper material is stainless steel. lb,/inz (689 E+03 Pa) unless otherwise noted on the drawing.
Secondary Containment
The 221-8 building, which houses and supports the low level waste system, was constructed as a reinforced concrete structure, in the early 1940s, as a part o f Project 9536. Many design drawings for the original design are avail ab1 e, but, the design specifications foll owed during the original construction have not been found.
Tt 24-1 is equipped with an electrically driven pump rated
Stainless steel
No provision was The maximum temperature is specified as A run-in test is conducted on all pumps to assure adequate Jumpers, which are remotely removable sections of piping, are fabricated
The jumpers are hydrostatically pressure tested at 100
The hot pipe trench, cell 24, and cell 25 were also refurbished in the 196Os, mainly by Projects CAC-144 and CAC-181. other portions of the secondary containment were found.
No significant rework of the
The original seismic design requirements or analysis to demonstrate a capability for seismic loading have not been found. preliminary analyses were performed to determine the seismic loading capability of the facility. have been performed. WHC-SD-WM-SA-005, Rev. 0, was issued to demonstrate that the unmodified structure was in compliance with the Hanford Facilities Design Criteria, SDC-4.1, Rev. 11 (1989) .
During the 1970s
These were the first seismic analyses known to In 1989, B Plant Canyon Structure Seismic Evaluation, Compliance with SDC-4.1 seismic requirements assures that the structural capacity of the canyon building will not be exceeded (i. e. no collapse) during a Design Basis Earthquake. However, through-wall cracking in the WHC-SO-WM-ER-456 Rev. 0 Attachment A, provide the verification of compliance to the compatibility requirements.
. EXISTING CORROSION PROTECTION MEASURES
The external corrosion protection of the low level waste system is provided by the weather enclosure provided by the building and the ventilation system that controls the environment. the system is provided by the selection of the materials, fabrication methods, process fluid chemistry limits, and control of the operating parameters. Routine analysis required by operating procedure, 80-018- 
Cathodic Protection
No requirements for cathodic protection were found in the design documentation. There are no metal components in contact with the soil.
. 5 AGE OF THE WASTE TANK SYSTEM
The 221-8 building is about 50 years of age, therefore, the secondary containment portion of the low level waste system, other than those noted 
WHC-SD-WE-ER-456
Rev. 0 Cell 24 and Tk 24-1 -On September 1, 1995, the cover blocks were removed The objective of the visual examination was to from cell 24 to perform a visual examination of the cell and Tk 24-1 using a remotely controlled CCTV. examine the cell and the tank for evidence of leakage or degradation.
Most of the coating on the floor was gone, no cracks were noticed, but, in some areas there appeared to have been erosion o f the cement between the aggregate to approximately 1" (2.54 E-02 m) depth. Perhaps liquid waste has chemically eroded the binding cement. Several pieces of hardware were scattered about. The trunnions and trunnion guide hardware are mostly carbon steel and have degraded, especially the anchor bolts and plates adjacent to the floor. The significance of the floor erosion does not seriously impede the function of the cell as secondary containment. The concrete floor, which remains sloped to the drain, is 6 feet (1.82 m) thick.
walls received a more rigorous repair than the walls above this level. condition of the walls above and below this level appears very similar at this time. cracks is uncertain. There are a number of -14" (.35 m) diameter holes, several feet above the floor, core drilled through the wall between the cell and the ventilation plenum, which runs parallel to the cells. observed in the cross-section surface, exposed by the core drilling. degradation of the concrete surfaces and the trunnion hardware is evident, but it is not thought to be serious. No cracking of the floor was observed.
During the refurbishment of the 1960s the lower 2 feet (.60 m) o f the The Some cracking appears more than superficial, but the extent of these
No cracks were Some
As noted earlier, the degradation of the floor and other areas is a result of past practices and does not represent the effects of the existing system. corrosive to concrete should it be spilled in a cell or elsewhere in the secondary containment.
The liquid waste being collected and transferred is not aggressively
The camera was able to view a portion o f the underside o f the tank. visible portions of the tank, shimmed supports, bottom and side walls appeared in good condition. excess lubricants or process liquid spillage. degradation of the tank was observed.
from cell 25 to perform a visual examination of the cell and tank 25-2 using remotely controlled CCTV. examine the cell and the tank for evidence of leakage or degradation.
when examining cell 24. The floor had an accumulation of precipitate in one area and in a couple other areas there was erosion of the cement between the aggregate. liquid waste spillage during leak testing or jumper and equipment change-out.
The
Stains on the outer shell of the tank were the result of No significant evidence of Cell 25 and Tk 25-2 -On September 8, 1995, the cover blocks were removed
The objective of the visual examination was to
The findings of this visual examination were very similar to those found
These areas indicate an attack on the cement, most likely by
The walls had cracking, but, the extent of this cracking could not be determined. protective coating and are beginning to show significant corrosion, especially, some of the anchor bolts and plates adjacent to the floor. consequence of the corrosion is insignificant because the trunnion assemblies no longer serve a functional purpose.
The trunnions, and trunnion guides had lost most of the The Rev. 0
The supports and v i s i b l e p o r t i o n s o f t h e tank appeared t o be i n good c o n d i t i o n .
beneath t h e tank, but, these are thought t h e r e s u l t o f excessive l u b r i c a n t .
had degraded t o t h e p o i n t o f n o t being adequately f u n c t i o n a l . o f t h e c e l l d r a i n header was performed using a crawler v e h i c l e and CCTV. video tapes were reviewed i n l a t e September 1995 t o examine t h e d r a i n header f o r evidence o f degradation o r leakage.
found c o n t a i n i n g a couple inches (.05 m), more o r l e s s , o f a m i x t u r e o f l i q u i d , sediment, and an occasional d e p o s i t o f saltcake appearing substance, which r e t a i n e d a pool o f l i q u i d and sediment upstream. The crawler broke up these pools, so, on t h e r e t u r n t r i p t h e stream was more uniform. A t several l o c a t i o n s beside t h e stream were a d d i t i o n a l deposits o f t h e s a l t c a k e appearing substance. The sections o f v i t r i f i e d c l a y appeared i n good c o n d i t i o n , t h e r e was no n o t i c e a b l e evidence o f erosion, cracking o r d i s c o n t i n u i t y from s e c t i o n t o section. The focus and r e s o l u t i o n o f t h e camera was n o t adequate t o determine t h e c o n d i t i o n o f t h e c a u l k i n g a t t h e j o i n t s . A t many o f t h e j o i n t s t h e sal tcake appearing substance extended c i r c u m f e r e n t i a l l y f u r t h e r than between t h e j o i n t s . Presumably, t h e c a u l k i n g a c t s s i m i l a r t o a wick, r a i s i n g t h e l i q u i d moisture which evaporates t o leave a s a l t residue. evidence o f leakage f r o m t h e c e l l d r a i n header.
The t r i c k l i n g stream o f water i n t h e c e l l d r a i n header, as observed i n 1989, was n o t an i n d i c a t i o n o f leakage from c e l l 24 o r 25 because t h e header a l s o c o l l e c t s drainage from t h e o t h e r 30 c e l l s between c e l l 10 and c e l l 40. The source o f t h e water i n t h e header was t h e r e s u l t o f a c t i v i t i e s i n c e l l s o t h e r than c e l l 24 o r 25. Operating records i n d i c a t e no increase i n Tk 10-1 i n v e n t o r y f r o m t h e c e l l d r a i n header d u r i n g t h e past several months.
There were some s t a i n s along t h e s i d e o f t h e tank extending

Generally, n o t h i n g was found t o i n d i c a t e t h a t t h i s p o r t i o n o f t h e system
24" C e l l D r a i n Header -I n l a t e 1989 and e a r l y 1990, a v i s u a l examination The The i n v e r t o f t h e d r a i n header was There was no The r a d i a t i o n r e p o r t e d d u r i n g the examination v a r i e d from 100 t o 2700
The temperature i n t h e d r a i n header, Roentgens/hour (approximate values). recorded on t h e crawler, was i n t h e 60s "F (16 t o 20 " C ) .
. 6 . 2 Leak Tests
of t h e low l e v e l waste system. o f these l e a k t e s t s .
Four separate l e a k t e s t s were performed t o check t h e l e a k t i g h t i n t e g r i t y Following are b r i e f d e s c r i p t i o n s and r e s u l t s
Transfer Line -On March 9, 1995, t h e t r a n s f e r l i n e , V-244, between d i v e r s i o n box 241-ER-152 and t h e 23/24-10 nozzle adjacent t o c e l l 24, i n c l u d i n g jumpers 31/32-8 t o 31/32-10 and 39/40 t o l i n e 244 nozzle, were l e a k t e s t e d i n accordance w i t h Document No. dated 11/7/94, . The l e a k t e s t found t h e t r a n s f e r l i n e acceptable f o r continued use. 
CONCLUSIONS AND RECOMMENDATIONS
This section presents the conclusions drawn from evaluating the system design, waste characteristics, corrosion protection measures, and age. Also included is a study of the results of examinations, tests and past performance of the system to assess the corrosive degradation of the material.
DESIGN STANDARDS
The design codes and standards listed in section 4.0 for the low level waste system are generally adequate for th? intended function of transferring liquid waste at pressures below 100 lb /in (689 E+03 Pa) and temperatures well below 200 "F (93 "C). Projects CAC-144 and CAC-181, which refurbished a majority of the system, used updated materials, fabrication requirements and installation techniques that maintained the design integrity. acceptable service, the limited operating temperature range, the piping layout, and piping material lead to the conclusion that any thermal analysis of the existing system would not be meaningful. comments are as follows:
The years of Design observations, and 1.
The secondary containment design configuration for waste tanks Tk 24-1 and Tk 25-2 does not fit the description found in section 173-30-640(4)(d) of the WAC. The design configuration fits neither the "liner", "vault", or "double-walled tank" concept, as described in this section. O f the three concepts, this secondary containment is most like the vault configuration. Aspects of the design, other than configuration, appear to meet the WAC functional criteria for these concepts, which is to have the capacity to contain waste Rev. 0
. 2 WASTE CHARACTERISTICS
Based upon the ignitability, corrosivity, reactivity, and toxicity characteristics of the waste as defined in WAC 173-303-090, the waste was determined not to be ignitable or reactive, but was determined to be corrosive and toxic. is controlled by the use of additives and the toxicity is controlled by features in the design and operating procedures, which prevent the environment from being affected. portions of the secondary containment and support hardware is discussed in paragraph 5.1 and elsewhere herein. the system design are considered to be adequately compatible.
The corrosiveness of the liquid waste to the primary containment The corrosiveness of the liquid waste spillage to the The characteristics of the liquid waste being handled by the system and
CORROSION PROTECTION
Corrosion protection measures were included in the original design and have been continued during the system upgrades. The carbon steel material used to construct the trunnion assemblies, which maintain the tanks in proper position, has begun to corrode. The use of ASTM identified materials, or materials within specified chemical limits, qualified welders and welding procedures, and inspection of the welds should have resulted in a level of integrity of the primary liquid waste containment design suitable for the intended service. With some exceptions, the materials selected for fabricating the system are appropriate for the intended service. exceptions are the coating on the carbon steel materials and the coating on the concrete that has degraded. A significant portion of this degradation is thought to have been caused by past practices, which are no longer in effect.
The ventilation system appears to supply a generous flow of air through the cells, thereby, minimizing corrosion by keeping the cells and the system dry. controlling the corrosion rate of the waste tank system. protection for the system.
The
Cathodic protection is not considered to be an important factor in The design and operational practices provide the needed corrosion
. 4 AGE AND OTHER
Age does not appear to be a significant degradation factor for the tanks and piping. fabricated of similar material, exposed to similar operating conditions in other waste systems at Hanford support this conclusion. herein, there has been some degradation of the secondary containment materials, but, this degradation is not considered to be serious. The drain risers, cell drain header and Tk 10-1, which comprise the remaining portion of the secondary containment, are approximately 50 years of age. The review of the visual examination of cell drain header found no leakage or noticeable evidence of degradation of the vitrified clay pipe. 
